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RECEIVED 
CENTBALWCENTiR 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE JUL 2 0 2007 

In re application of : 
ToshihiTO SHIM1ZU et al. : 

Serial No. 09/403,429 : Gtawp Ait Unit 1615 

Filed on October 20, 1999 : Examiner: TRAN, Susan T. 

Fon RAPIDLY DISINTEGRABLE SOLID PREPARATION 

BECLftJMTION UNDER 37 CFR 1.132 

Honorable Commissioner of 
Patents and Trademarks, 
Washington, D.C 20231 

Sirs: 

I, Toshihiro SHIMIZU, declare; 

That I am a citizen of Japan residing at 15-3, AramaWminami 2-chome, Itami- 
shi, Hyogo, Japan; 

That I was born on July 10, 1964 in Okayama, Japan; 

That I graduated from Gifu Pharmaceutical University with degree of Bachelor 
of Pharmaceutical Science in March 1988; 

That I have been employed by Ihkeda Chemical Industries, Ltd. (now, Takcda 
Pharmaceutical Company Limited), Osaka, Japan, since April, 1988, and have been 
engaged in research and development in the Pharmaceutical Production Division of said 
company; 

That I have been appointed a Research Head of Pharmaceutical Technology 
Research & Development Laboratories in said Pharmaceutical Production Division since 
2004; 

That I was awarded a Ph. D in Formulation Study of Lansoprazole Fast- 
disintegrating Tablets, containing Enteric Coated Microgranulcs from Kyushu University 
in March, 2005; 

Thai I am a member of the Pharmaceutical Society of Japan, and have published, 
with other research worker*, a number of reports on scientific studies, among others, 
including . 

1. Shlmizu T., Nafcano T., Morimoto S. 7 Tabata T., Hamaguchi N., Igari Y.> Chenu 
Pharm* Bull, 51, 942-947 (2003) 

2. Shimizu T., Kameoka N., Dti H., Ibbata T„ Hamaguchi N., Igari Y, Chenu 
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Fharnu 3uil. f 51, 1029-1035 (2003) 

3, Shimizu T., Sugaya M., Nakano Y. f Izutsu Mizukam! Y., Ofcochl K, 
Tabata X, Hamaguchi N., Igari Otcnu PharitL Bull, 51, 1121-1127 (2003); 

That 1 am one of the co-inventors of the above-identified U.S. Patent 
Application Serial No, 09/403,429 filed on October 20, 1999; 

That the following Experiments were conducted by myself and under smy 
supervision and control: 

Experiments 

Experiment 1 
Purpose 

The tablet shown m Example 2 of Depui et aL (US 6,365,184) was reproduced, 
and disintegration time and oral disintegration time were measured. As L-HPC, L-HPC 
IH-32 (hydbnoxypiopoxyl group content : 7.0*9.9%) was used. Based on my knowledge 
and experience, 1 consider myself to be familiar with the materials that were commercially 
available fox pharmaceutical formulations before the priority date of the present application 
(July 28, 1993), I believe that the l^HFC LH32 material would correspond to the 
material having the lowest hydroxypropoxyl group content that was commercially 
available, whether from ShhvEteu or any other source, before the priority date of the 
present application (July 28, 1998), 

Method 

Enteric coated granules were produced at the mixing ratio of the enteric coated 
granules of Example 2 of Depui ct al, (US 6,365,184) and using lansoprazole instead of 
omeprazole (Preparation A). 

The formulations of US 6,365,184 (Example 2) and Preparation A are shown 

below. 

1. Production of enteric coated granules 
1 .1. Active compound layer 

Lansoprazole, magnesium carbonate, poly sorb ate 80 and hydroxypropyl 
methylcellnlose were dissolved and suspended in purified water to give a suspension. 
Using a rotating fhndlzed-bed granulator, Nonpareil cores (Nonpareil 101 (24-32M)) were 
coated by spraying the suspension. 
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Table 1 Formulation of core and active compound layer 





Material 


US6,365,184(g) 


Preparation A (g) 


Core 


Nonpareil cores 


150 


150 




S -omeprazole magnesium 


120 


- 




Lansoprazole 




100 


Active 


Magnesium carbonate 




20 


compound 


Polysorbatc 80 


2.4 


2.4 


layer 


Hydroxypropyl methylcellulose 


IB 


18 




Purified water 


562 


562 




Subtotal (solid ingredients) 


140.4 
702.4 


140.4 
702.4 




Total 


. 290.4 


290.4 



L2* Separating layer 

Hydroxypropyl cellule^ talc and magnesium stearate were dissolved and 
suspended in purified water to give a separating layer suspension. Using a rotating 
fhudized-bed granulator, the core material obtained in above-mentioned 1.1 was coated by 
spraying the separating layer suspension and was dried. 



table 2 Formulation of separating layer 





Material 


USG^65,184(g) 


Preparation A (g) 


Core material 


Core material 


200 


200 




Hydroxypropyl cellulose 


30 


30 




Talc 


51.4 


51.4 


Separating 
layer 


Magnesium stearate 
Purified water 


4.3 

600 


4.3 
600 


Subtotal (solid ingredients) 


85.7 
685.7 


85.7 
685.7 




Total 


285.7 


285.7 



13. Enteric coating layer 

Polysorbatc 80 was dissolved in purified water, and the mixture was heated to 
70°C Mono- and diglycerides were addcd > and the mixture was dispersed using a 
dispersing apparatus, and then cooled Co room temperature. To this dispersion were 
added trielhyl citrate and mettaacryllc add copolymer 30% suspension, and they were 
mixed to give an enteric coating suspension. . 

Using a rotating fluidlzed-bed granulator, the pellets with separating layer 
obtained in above-mentioned 1.2 were coated by spraying the enteric coating suspension. 
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laieaded and dried in a shelf dryer at 60°C for 5 hr. The obtained granules were sized 
using a 1000 [jun standard sieve. 



Table 5 Formulation of NSAID Granules 



Material 


US6,365,184(g) 


Preparation A (g) 


Naproxen 


250 


250 


MicrOcrystalline cellulose 


150 


150 


HJPCm-32 


40 


40 


Polyvinylpyrrolidone K-90 


5 


5 


Purified water 


250 


250 


Total (solid ingredients) 


445 ' 


445 



3, Mixing and tableting 

The over-coated pellets comprising lansoprazole and NSAID Granules were 
mixed SO times in a bag. Using Shimazu universal testing machine (UH-10A) with a 11 
mm$ flat punch, the mixed powder (500 mg) was tebleted at a compression force of 9 
KN/punck 



Table 6 Fanrialation of mixed powder 



Material 


US6 p 365,l84(g) 


Preparation A (g) 


Over-coated pellets comprising lansoprazole 
NSAXD Granules 


55 
445 


55 
445 


Total 


500 


500 



4. Property of tablet 

The hardness, disintegration time and oral disintegration time of the tablet were 
measured. 

Hardness; Hardness of each of 3 tablets was measured using Tablet tester 60 
(Schleuniger) and mean value was calculated. 

Disintegration time: The measurement was carried out according to the 
disintegration test method of BP (European Pharmacopoeia) using purified water as a test 
solution. 

Oral disintegration time: The measurement was carried but In three healthy human 
subjects. After the mouth was rinsed with water, one tablet was held in the mouth until 
the tablet disintegrated without chewing. The disintegration time was recorded. 

• ■ 5 
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Results 

The results of the measurements arc shown in Tabic 7. Securing the equivalent 
hardness as in Example 2 of Depui et al. (US 6,365,184), the disintegration time and oral 
disintegration time were measured. In the disintegration test according to EP, the tablet 
was disintegrated in 30 sec, showing rapid disintegration property. As for the oral 
disintegration time, however, only about half of the tablet was found to have been 
disintegrated after Staying in the mouth for 5 min. 



Table 7 Remits of measurements . ' 

Example 2 of 

US 6,365,184 Preparation A 

(reported) 

Hardness (mean) 9.4 kP 9.7 KP 

Disintegration time 15-30 sec 30-30 sec 

Oral disintegration time ~ The tablet was not disintegrated in 

5 mm, too sticky and spit out due to 
' uncomfortable fooling, 

Experiment 2 
Purpose 

The disintegration time and oral disintegration time of the combination of Depui 
et al. (US 6,365,184) and Khanlcari et al» (US 6*024,981) (tablet of the formulation of 
Example 2 of Depui added with mannitol) were measured. As L-HPC, L-HPC LH-32 
(hydroxypropoxyl group content: 7.0-9.9%) having the lowest hydroxypropoxyl group 
content, which was commercially available before the priority date of the present 
application (July 28, 1998), was used. 

Method 

' Enteric coaled granules were produced at Che mixing ratio of the enteric coated 
granules of Example 2 of Depui et al. (US 6,365,3.84) and using lansoprazole instead of 
omeprazole. Furthermore, mannitol was added as an exipient (Preparation B). 

The formulations of US 6,365,184 (Example 2) and Preparation B are shown 

below. 

1. Production of enteric coated granules 
1.1. Active compound layer 

Lansoprazole, magnesium carbonate, poly sorb ate 80 and hydroxypropyl 
mcthylccllulosc were dissolved and suspended in purified water to £Lyc a suspension. 



6 



PAGE 16/35 * RCVD AT 7/20/2007 3:52:35 PM [Eastern Daylight Time] < SVR:USPT0-EFXRF-1/6 < DNIS:2738300 < CSID:612455-3801 1 DURATION (mm-ss):10-22 



07/20/2097 14:47 612-455-3801 

FROM ~ AKA3H I MA INT' L PATENT OFFICE 



HSML.-P.C. PAGE 17/35 

20071* 7^1 ?B (,k>22 i 4 4 /»H2a : 3 9v>ftHt5700 1 00 1 02 7 P 14 



Using a rotating fluidizcd-bcd granulator, Nonpareil cores (Nonpareil 101 (24-3ZM)) were 
coated by spraying the suspension. 



Table 8 Formulation of core and active compound layer 





Material 


US6365184 (it) 


PfcDAtatioit B (tii 


Core 


Nonpareil cores 


150 


150 




S-omeprazolc magnesium 


120 






Lansoprazole 




100 


Active 


Magnesium carbonate 




20 


compound 


Polysorbate 80 


2.4 


2.4 


layer 


Hydroxypropyl methylceUtiiose 


18 


18 




Purified water 


562 


562 




Subtotal (solid ingredients) 


140.4 


140.4 






702.4 


702.4 




Total 


290.4 


290.4 



1.2. Separating layer 

Hydroxypropyl cellulose, talc and magnesium stearate were dissolved and 
suspended in purified water to give a separating layer suspension. Using a rotating 
flnidized-bcd granulator, the core material obtained in above-mentioned 1.1 was coated by 
spraying the separating layer suspension and was dried 



Table 9 Formulation of separating layer 





Material 


US6365,184(g) 


Preparation B (g) 


Core material 


Core materia) 


200 


200 


Separating 
layer - 


Hydroxypropyl cellulose 
Talc 

Magnesium steatate 
Purified water 


30 
51.4 
4.3 
€00 


30 
S1.4 
A3 
600 


Subtotal (solid ingredients) 


85.7 
685.7 


85.7 
685.7 




Total 


285.7 


285.7 



1.3, Enteric coating layer 



Polysorbate 80 was dissolved in purified water, and the mixture was heated to 
70"C, Mono- and diglycerides were added, and the mixture was dispersed using a 
dispersing apparatus and then cooled to room temperature. To this dispersion were 
added triethyl citrate and methacryHc acid copolymer 30% suspension, and they were 
mixed to gfve an enteric coating suspension. 



7 
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Using a rotating fluidized»bed granolator, the pellets with separating layer 
obtained in above-mentioned 1.2 were coated by spraying the enteric coating suspension. 



Table 10 Formulation of enteric coating layer 





Material 


US6,365,184 (g) 


Preparation B (g) 


Pellets 








scoaratfnz 


Pellets with separating layer 


250 


250 


layer 










Methacryjic acid copolymer 30% 


333.7 


333.7 




suspension (as solid ingredient) 


(100.1) 


(100.1) 


Enteric 
coating 
layer 


Triethyl citrate 


30 


30 


Mono-and diglycerides 


5 


5 


Polysorbate 80 


0.5 


0.5 


Purified water 


195.8 


. 195.8 




Subtotal (solid ingredients) 


135,6 
565 


135.6 
565 




Total 


385,6 


385.6 



1.4, Over-coating layer 



Carboxymethylcellulose sodium was dissolved in purified water to give an over- 
coating solution, Using a rotating fluidized-bed granulator, the enteric coating layered 
pellets obtained In above-mentioned 13 were coated by spraying the over-coating solution 
and was dried. 



Table 11 Formulation of over-coating layer 





Material 


US6365,l84(g) 


Preparation B (g) 


Enteric 
coating 
layered 
pellets 


Enteric coating layered pellets 


371 


371 


I'll 


Carboxymethylcellulose sodium 
Purified water 


5 

191 


5 

191 


Subtotal (solid ingredient) 


5 

196 


5 

196 




Total 


376 


376 



2. NSAID Granules 



Polyvinylpyrrolidone K-90 was dissolved in purified water to give a binding 

8 
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solution. Using a vertical granulator (FM-VCM0) t naproxen mannitol, microcrystallinc 
cellulose and L-HPC LH-32 were mixed. The binding solution was added and the 
mixture was kneaded and dried in a shelf dryer at 60°C for 5 hr. The obtained granules 
were sized using a 1000 (un standard sieve. 



Table 12 Formulation of NSAS 


D Granules 


Material 


US6,365,184 (g) 


Preparation B (g) 


Naproxen 
Mannitol 

Macrocrystalline cellulose 
L-HPC LH-32 
Polyvinylpyrrolidone K-90 
Purified water 


250 

ISO 
40 

5 

250 


250 
300 
150 
40 
5 
250 


Total (solid Ingredients) 


445 


745 



3, Mixing and tableting 



The over-coated pellets comprising lansoprazole and NS AID Granules were 
mixed 50 times in a bag. Using Shimazn universal testing machine (UH-10A) with a 11 
mm* flat punch, the mixed powder (500 mg) was tableted at a compression force of 9 
KN/punch. 



Table 13 Formulation of mixed powder 



Material 


US6,365,184(g) 


Preparation B (g) 


Over-coated pellets comprising lansoprazole 
NS AID Granules 


55 


55 
445 


Total 


500 


500 



4. Property of tablet 



The hardness, disintegration time and oral disintegration lime of the tablet were 
measured. 

Hardness: Hardness of each of 3 tablets was measured using Tablet tester 60 
(Schlcuniger) and mean value was calculated. 

Disintegration time; The measurement was carried out according to the 
disintegration test method of EP (European Pharmacopoeia) using purified water as a test 
solution. 

Oral disintegration lime: The measurement was carried out in three healthy human 
subjects. After the mouth was rinsed with water, one tablet was held In the mouth until 

9 
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For tmdatum Sturty for Lansoprazole Fast-disintegrating Tablet IH. 
Design of Rapidly Disintegrating Tablet* 

Tofthihiro Smimkw* Maaae Suoaya, Yoahraori Naimno, Dainty twrro, ^&eh)o Mbukam, 
KaztAlro Okdcw, Ttrtauro Ta&cta, Naoru Hamaoucki, and 'Yesufaska Ioaw 

FhamtKiutlcol Ooxtopmv* lobnmtorU*, Pttatvaamtttiat JVwfrwfoa Aftrtto* ftfcnfe OMoJ Industries. Ud ■ 
Jid^wJrweH Hxfcgotofefe (W» JJJ-tfW, V* R«»h*lfftbnaiy 24, 30O3; uoeptcd Jury 4, 2003 " 

LanMfitttole toMl4ifecrttl»f t»Wrt< 0UFDT) xn a ptttaMMekity fcnnwJ*tio» that hoWly dhlnte- 
gnOJt r* tha meuOi. LFDT Cftntbt of tAterfc-cotttd ndcnBrantdf* (m^n pmrtlcTi ite, ajanwaaftttry 300 /on) 
and Insslta inml& la ttie fetigl of tka tapeth* ermraH nwnmftol WHU^mii tmfe axHt^t Microti 
^■wjhflMfc *dr«ypr<> W l cdtakm <L.WTPK md cn^vMoM *«cd « btaAerVand 
*™j" n [* ti * ^*»ot I^HPC wtlh « JVdm^npajf group crated «r 3jO-HS.M*, mi d«- 

TOoped nd tt buuB roofb tetlitrft * decrease fa w*t*r nbflnzpto. ft wuctnlned tbM L-BPC-33 ton] J 
tlf^iSL? ^^^J^^J-"^^ a^^Hiig tablet* l^BT cental. «rtrtocc*tad isrtirario>- 
***** ferfa * T)W #rt*rl<H»ated atfmpatnJe amW h LFDT iftcc qnalkltt ma as tartille rtrrart* 
teratett?etluii CUM to On tetralh, en* dftftOaJkis, ««fc*vh>r &a arid ataf *©dh ft, buffer iUm tf LFDX lie 
jl^q^" 16 - ^^^ ^/nt^PgrMiitew ™ «|«4*d h, gb* msckpt tot** (n*,* Im <*m 

3D N/cmO, rajaH dWDttgFidrti (fans in tbe month pint van ttWWi 30 md (Uttebttioh bobnfair Jn the Mm 
*ttd b«Sbr stage ilmflar to etmrtlnsoprtZQh esptetti. Cowprtttrtan ftirce ■fetid <b* t»lfc struct* (be 
(foin teffritfnn (few to I h* month, but did ikK mfftrl On dlrateton iMWMir in U* Atfd and buBfcr *t*L 

Ksjrwerti rapidly dWaregrtrlag ntt**; mfrnn; l^HPC; e«Hp*£fita fbj«; dlttcfefe*' 



TbblatB that dlAfntag^ate rapidly 'in Cfan month aro coitvc- 
nkdT fbr patieota ^vho have difficulty tn swallowmj cqnve&- 
tiOBW oral duwfia fbmtSL AJtfwogb various ijixnuiketorbift 
tochnologlea nub as tftblct iwJrftog,*'') frMte-dryfa^^ 
[»pra>N4r)ri"DR I - n> diuiUesnmt ■ddirton, 1 ^-^ mWlmcttiMi^ 
ftttd BHpr^buod «5tcipi90S^ hdvt: fetta studied tflptdly dl9- 
intcgnUng totals thai art atrpcici to both pbRnmocntknl 
AwUott, f&r ofittr^iB, iusteified>-reta» don^t teis and 
iwteric <tea0« form* aod £& ease of fwaUowing have mrely 
bwm reported. LtoflQpiTOoIo, a nbstHutod bendmidazolc. Is 
* bightf .. apwifio hAJbitor of sastric (H + +it + >.«TBflt 1 w 
Sinoa l&nsQpnizoIo is luiatabte under acidk condjttanft, it Jb 
pcccs&uy to dc$jgn cnterio doxxgs Aiom ttnt cut pnt^et 
ASAi&sl dcgcadatkti.in the *to&aieh, Lanoopiazolo dmt- 
kefod vi ft capsule cqntalalng DDtedooDnmd gnzuilcB, bvA 
sonn pmicnu may tod cupula* dmioult to «w&Uitw due to 
thwr steG. ThflsnfOffi it Jma bean thpnght nccc^aiy todbrdop 
a paUftntAietidly eTirtrtc doaa^ti firm A** is ensy to swallow. 

Tho pnrpaBo of attsdy w** 10 dovtlop p ww tortaulft- 
tlori orinnMprazole, lanwpraiofcj fbtt-dli]iitofttadng trtleto 
CLFm), whioJt are rap£d]y dtottegratisg t?Wdfl tfclt are 
«i»y to GW*n<n¥ a» well ts uj eatertt do^g« fottu t with a 
sJtup 1o gwp factmfeg me&od vsfng a ooirvwitbnd CablDt 
pttss. LOTr oorufct of ontodc-eoated micmgrnnQle« and Jr>- 
Hctlre ^tamilBB. to oar previoua stndfn^^ we repoti«d tho 
des^D of amltiftmutioBal etrlerfo-ooatBd mfcrogranulDi wfth 
unproved oral acceptance, Buftcfeal IkocibilUy of f)>e enterfa 
Iqye™ ogmnst compejawn, mid improvwl At&bWty of l&nbo- 
pnnrota Id the design of the inactive gzwuta, It wal naofla- 
&uy to find ■ Mift«bte bindtr ifj* excellent coiDjwctJWKty 
tmd a Buimbls rapid ttidntogrant in Bftliva. Wb formulated fra 
wictive ^niilca tnlnff four cxwpicnts, mflnnftDl, tnlcrowys- 
telftle edluloaa, Wmbeijmtei Mroxyprooyl cdlulc^ (L- 
■Za ' ? d «**Pffvi*>*». MflnijimX wai m«1 as the bwio «*- 
eipjem betmue it has a 5weet taate ud ]bw ft oooliog sen* 



(Ption m the mcjutb, MJcrocryscaltjne otUuIotowdj oapd aj a 
l?oilEr as ft hw high -watax dbBorbcncy, and taUeia attaining 
mlcrootyBtBlliOd obUuIobb art dbaractsrlzed by short dtafnte- 
B^oo tfano, high hardHK^ «nd low ftiablltty. L-HPC «ras 
used as d binder nod du integrant beonass it bu dtabreBt 
pXCpertierf 14 a bfodor and di dnteg r aut by rolectiog Onrtida 
size and auhaiitutloa levct (h ydiw yinupojiy grunp content). 
Crqjpa7vkJon« TYis tusd bi i diftCma^rftil u it rjpi<^ exhibits 
hifrji Yapfflary eativity and pronowiced nydrntipn capacity 
^fl ttteteodaacy to form gel Hc&tmsr, {harapiaydinBtt- 
.gratbia; tabled OOXQpripod of A large amount of tvatar-imoro* 
We «tcfp4ant5 may feel nmgh. \Vb cvifcttt&d tlrt eflejitfl of by- 
^JOWPwtJr graup content b 1UHPC on tho aaajadan of 
■ LFDT and eliriffed tho rffcets of compmsioD on thejmipcr. 
to of tfiyi; t«h'ai mnrQe unsogtb, <fiffinte£nitiaD ttme 
ifi Ciemoc1}t, cfitsolv^d porcaxitBpi in the add stago otiddla- 
iDimton pasta ia thabuev irmgc. 

Sxpvrboffnaii 

M*ferbib luMpfpzsfe m ^QFBdmfaM k wad* Oiankal Jt)du> 
Wai, X*i Ctaouurtfe} tnweru&t» mpnki.wan obtftbal ta-tora u 
TktwM t**™™byl Mlhili, Ltd. 

todltediajriil Co, ad tomtom OWd 0^ Ud^ ^ncdtdy, 
Mtfawtfci Kid a^V"" <Ktptnlao (Hud^ LMIVJft <a*v . 

Ill* tJ(U^l FWawylita D^o^fBer dbpenfass rBDdrwfr* im 

29 to (TDd HW) win pomtMDd fhm BMd-Euu Chnriad Cb., tut ita- 
"dfialmd pftb*^*^ «ft www pura l itw* ftwa Mwck Apaa tid. Higraac 
mtHUtb (Thmlla Hnnomontnt Cou U±), yydrmypr^y\ aelldkw 
OTOaSX, Ktjjpon SodM Co, LcdX »J* (M*taiwiw IwJflitrhl C3b^ U0\X 
llywH -tucwD^ifl^m (P-loa a Hot V)tvrJn Co. Ldl omnol «Odo 

piavc 'Own iuwiau Ud.), td°dvi *taito (careSfflM^fMBi 
Bfov, IocX sitaocrymlnnc cakUUcwc CCcolat WK80l t AnM Che&itAj la- 
^5?? C*-* LriX Biw^oridoBir C^oJXPfeidono XL-Lft, XBP Jtma Ud,l 



O 2003 n*ww>r«iBlci| SDclety of 
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CtooiitpJ tndnftftl C<s U4.) ww* pmband!. YIMwy ftnfe wctd^AnMtad 
Ltonntkra) Q»„ iJdJ and red (brie aride (BASF Jttpui yd,) <ver ucd u 
th« ptonoii, All offlsr auipJ&ctff mad b dam dtwngj frrma sn tpnotficd fai 
ihaJipfciSMi Pb*fu*ej>pwb (»> twJ Ajwmh Plural wtirtci] PyrfrkTrr. 

VhceiJty cfL-B^C At»p«ulfifl !ftt/.aMi eraccOTtoTy wntfbsd V 
i&C m tnulM tg $Wm* of jrorffiad water hi ditBDluflo] uppntui 3 
(paddtafr and ttiipmtied at 300 iptt Ibf JOmb, The pprtMwitor WApravk 
owfr kepi it 2S±0J*C. Viieotty ettts waaputtoQ. x«o ranwfcd tttfng ■ 
cHgltU vboaira Ciy?e oVLpBO, Itatfnw lm.» JtpfQ). The vbrarty u*t 
ncasumd thfts 

Snnvy Rrriwritai *r toajduim trf UHPC 9raiKy fcfta of tb* 
ibnibfttff u>!uaorthBRnifhmiirt.T1PO-3l wc ctrrM out tn d wW 
ncn. Alter tba mtioih *urinttdwta jwtUM w*kc I-3IPC-31 10— u^g 
w held In die mwrtb for erUOt and! eptx cad, md tb asoutb mi rimtd 
again. lUfuta abend (bo mghaau HmgritJ ir^Ubte^Oi^dauoty 

and tttarmi|«BtB tewf twxsntodL A iimrial coif* «tt urd wfch ttn ft), 
lowtot vc|tw: Oj too ro ngfimn ; UiliEteroutfw^^lrwiikaiK, 

^ift^l^Dtfo^tHifitfm^ ft*, 
focrd dlreob^prrnloo teMrti JM mi fn'wdaj* erd I Omm fai dl under . 
wen Fapind wU* a rotoiy.mwat prttt (Caen** 12 BUK, Zihnd 
SobakaAa, LO, Jkpm) M cgmpnwkm ferae <tf ^iMfem 1 nil com^. 
alensptadefZOrp^oiAlxtirtf EnTkbla 1, 

Banicny te*j of nwgtaaa lod dttfaRflgnfton of tMsa «e» e*ttted ait 

feM tn ih« raoatb fbf tfOa «d tbtufpiri ou^ and thmsautbTOrinawd 
opsin, The roatJwrw Jewl ud (to dlnolulta 1ml ima recorded. A w 
nufenl ttal»m pad with fc* iblWag vatou; C, m iwalMtt; j, tilabe 
TDmpKKa; fmd 2, ia%bnq; and 0, mpW/; 1. modmnjy; 2, tln^y, anrt 3, 

Frvpmifln tf LSfVT LFDT eeodn of onwte-Qeuad mtegfiiaatn 
(mrao pwt4cJn i ifiE I ippmilniirrly 300 pn) eontabhe haioptmiia mA b»> 
aettvo entuOn, JVorw^ «b ruptuttd it» feUtt of tie eskriC'CoiM mf- 



Table |. ftmmtatfao of Xablmi 



» iwotri tin b^m tem of dimtja to tbs cjrtcrrti 
lay* dtrbs em ctniptKdkrt prtocn, tb» vopromiri bitter ttstaafdM^I 
awl lh» poor itab&liy or lucopnaok to Vm v**fy*mad mlnro- 

BTMuIcl TlRilly HQ developed CBfc*te*<0ff1td mftfttgimmikl isqiphbs 

tinttim «f huDfmvliX 4) Jlni vntete lijei cmbmnflAn nf h^rm^lo), 
a) around BDterfc |«yor (nduolka of dnstfc lo ibe enteric \ffa daring d» 
«mpr«d9n podtctX *) AM ddlarid nfar(madth| djs unple>ni« Mtter 
ovtt), iad T) cMoatffcig J^w (prew^ntna uttfomfmHi of Bw aji txaJ i al 

taOcle^ fleylbfilty Of nu ctKtrfc hyo* ?ffMflit «Djanlon, tod Intpnmd 

tflMSt* rf luMpttkola 

CBiit«| bT Adivi C a m a ouad Lajwr And lntftrnMMleu Lajte^ TfcHil 
Brmonn tbtt KbnqMbrtlait In thE pnpHitfatP of llft»JJrtiloJMimln) Rdero- 
«nintir. An aAh* ooffjKrtmd ptneoilaa oatkalnkQ of bsnpnxoX ma>- 
flcviiin cnte^ta, UHPOOa, ^d«myjjr«^1 eatnlua, iMd jiu^cd yniaj 
vaa ttftaiM by tumtit> Aii bt^edUaf^^ 
FWl nfftfvnltDten 2PL6, UKPC^l, tilo. tiumhm (Sctx^a. RnaiAJreU 
and pirifiad v^tsr pmpmd by xttnfnt Lactose fixnx^dm»€i£ciD- 
qymmne caUnlasa t$*m w«t eatdrid aanw auti i ^ by (1m «» 

il^ compand m^mutm md dw brtcnnodlnta ateajMuSoit \t\ ^ itHttbif 
kflw*W annalator (MalUalB MMO, Pown> UU M Tbbto 3 
Dm tin upwarfng Dogdl^QM fcrot^itsj. Tk ntnw fnmlte mra difad h, 

C»uli>ft«ri»BlCittviqLiqv TJAm 1 pn Dsmi On bentftatau la Ibt 

td9 of ajtjretryl «Mritxnit, pt ljm . bm 9^ ptsnvst, tad purifrd rntar 
wn pepurt hy b nuu f mnii iw tttapenftort tn a < fltft e r<i Hf ntAbE. An ». 
talMQEtEns «afNnulaa aort&lni arett»eiyHc add copoj^mcr dtspav 
rfoiw tUyl «ylrtMa«byl nwiZtaei^BHi tnpolTwcr dbpmfea. tifxrfi 

TDornstBiffli efTTVhlw. IP«epeflOl G00O, dtffe boV^ aqd ptntfcd "Wtor 

wn prvpmd by WTrtag. An emttMtottinii nupMiion ttnildtef «r 
mfiifaeryllc mid p^fliynicr dlipi^loi, cdtyt anytawi^BQty) moeiraybrto 
opj^rwdlTjwnloa, fatr?) mniuatoinb aimiUHn, (rirtbyj elbat^ atme 
^ «nd piartfled laaier wn prapired ^ stlirlog. An evowndny Mlti4en 
wntilidtOflMitittDlnidpqrtflcd wrtw«npicpmd VrtnlnB. 

Lptanimhi-cvgnBd ndetagrtmila win Baited ootMniflValy by tptty 
Imi MHltkA pm orfla flml cntafc enthit ntpusftn, a* mmri mde 
tv*^l w^nilDD, tbf nmilnint om-tbfrd of (he flrft envario CdBflng *o*- 
pamKm, tad tto Mcrteu}^ totaton h tba ntaifna ftitdlad-bad tfwiufii. 
itm l^We 3 Ksti the oportliag t^SQasi ibf oOatins, Tba utroc ptunlba 



Ibtal 



raj 



rnsiusdon ofUnvT Tlb» 4 pmerru uid BnimltHflu ih« pjrai?a- 
dm Of ft* tetotf* inwtilBi, A ttxfer nhitln cenvbdot of otmltDl Site 
^M»d iwrfUed *iw u« pqkaud by Wfcrtdfr Miia^ «^ 
awiriUlliJifi oalhief^ (TOasoyttoK, nd naartrac m mnhtbl by 
ipr*ybg th, bMar iotnAw hip 4flaid-bid BftDoMsr(FD-3B, Pbm Qi^ 
U4, 3^n). TbMa 9 llBif^^aaidlilDii ftr *e pnidaflon. Tto 
Ae^a^cfiimlaabdrMUCWlhld^B^^ 

Tim *i!*fc<«B64 Tnfcrayujn[r^ h*attn gnvnlav fiavaSHg^ add 
mifDeitBni seatata wo ataO to «iri«bt i«tfeiaba«iitn'nhln4TK' 
dM fmlai wan rampmaad wiOi a ntsy lobtel itch (Cwtwt 12H0K, 
XitoJ ^dMiafa^ Ud., 3*ptf^ ratm 00, iTQ, and T»m| la ttettfe; 
and Ilian hi dJafnour imib pnpvod it SOipn conpravtoA tpnd lod 
JDldAfiDD 1 autpieatfM Att^7)tb)a5Tai9|fe97WTejbiaDd Umxa hi d|p^n> 
it^weip prewed Utotrxx aiiwiMMhu tj^ *ml tfcn dimraitcom. 
praataa iarcw fjn^ 33, andi MltMtoo^ 

r^irtTimlladtraiflh Tta Mbtcicrah^kMi«4iMiH 1^ (hmT». 
otfmd to bdMb & btWat eonvntrieo ^ Uta ndlil dimtin.imm*m>d 
Yfftni 1 HbWt b»ibu leaur (l^ycm flanaja Go >T Lai, ^4 Iba tan 
wiporftm»db 10 ma «ml On ■o^fc wn adenhlad. TM» atreazA 
(br«raatins (7) wai tttotfaiod w/h% thi ^QMrfoi ofuiferc r^2/n>/& 
Wbew ^ b fet ciwMt» b»4 tod d nod t denote (he dbn^ md tMidmaii 
ar*a fcabjj^ Twpvrtlv^ 

DtnafefTirioi Tlma n tta Month MbamiMau of tfftjhitiflttuoi 
ta d» OMfcft met emkd a*fe'6 TUafcan; After Un nmik m 
ffniad wtfbpwtSMwd^ a>v timm bdd fa ftt mrtft mdl Ibotat4K 
dMaKB^mled wtQwnl nfcn*fag ^ fpt nil, »d ibt montt ««f rtfVtd 
«p[»Ttff«Uwar«Ixatfa»w»n!oartJiiJ, ■ 



tvoftBxea, 

Acdd Sttfai Plvi lutd^d et\m*n 9falKHa%nawMMo« dkaols. 
Hon modTpm. Tba dlmhitlafk jmata^ gfta fiOnla wn aeasind. The 
■mrancoflBAcoiaa^ 

by ipcctrophohioictiy (wtwtagfc: Wim) pftvr QUnttm lnrou^ a tnnv 

HltiBv ftafir tam9dbrt4y tS\K tt;a tart maditm «ttfl viitdtaMi ften Ae ' 
t^ftaa^4l5n^orLhD^i^[iGKiiiiitneC{jH ll>)wnfiktedtDd90ti!U . 
cfpbc^iC* buffer CMdfltolng 3zsm tMffitih doda^l MklAki (pK 6,73— 
S^5) o^trioed, "Tm m«3b»fn ^m»*i» ooHvctad £ 15, H. 45, tad 
tiOndti. TU tittwtjt Gflartwatn^ke dfatmlvai la 0» dtliriatloii nedtua 
wac duamlptd W *j«*ropbotwocti7 (wmtkiigtt: 2lSmn) anv fihadaa- 
(bfW|h a tmhkbttda q|bv ^r/to. Acredln IG;WV?. Otbaaiv WN 

Rearm* and XH^uaton 

Eff^d Eytfnjxypropoxy'Gwwp Content bi I^SPC on 
tht QuUtitt.of LFDT WcUaMbo of at 1 * reported that 
tabfote prepared with iridDaytfallfn* canulosn imd L-HPC 
^dly d&nlBgnital to uIlVB. However, it Was radiated thftt 
pitlaiU Kimctin^'Bei^nmghn^ 
bcamplote rolubilfcjrtton of ihla typft «f tsNec In wtiv^ 5 ^ In 
the design of da Inwrttw ^qui^s, miorocryitAntoa collu- 
hwi, L-IiTC, and orO^OVldono msc mod M Mndcfs imd difl. 
inttfnnto. Thoie wHteHmoInWe exaipxcalts have & Ytry 
nwgK readum ntd il m (bought thpl tliafr pdftioto sfta md 
dm waiew ebsorption properties m(|hl result In tbc wugh W 
ture. Wttdximolublc wiptenta with cmidl parUde tSsba tat 

MUorwa <rr «2J" noted fbo i«t&tiomli}p botmisD &op*r- 
tide sdze of microcryBtaJlim cclinJcxse and remgh te^tm snd 
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Octet?: «W 



Ctnc 

Actfvo compound J)7^ r 



finierfetigrci 1 



EBtedntfeycrS 



LiBtDcc inowlortlnuc-idBwiyitftllniB ooflntoa iphum 
LwsopmzotA 

l>ow-nihflJ luted tp&pqrpropgrt dbIIdIw (JL-KPC-32) 



"Wfl 

MtfnpLfiOOQ 
GJjwji nmicMtttc 

Oofe iefc) 
Purifttd fwo^ 

Mndmryllewtil oopdymw fiqmW 
Wiward fiDOO 
FebaiutntD So 

CEfarlapaU 

Futttal who" 
MinAot 
•Pwtflitd walpi^ 



I&Draf 

JC.tHnt 
IG.Omg 
5.0 m$ 

121^ 
7.0 mg 
Wing 
3.0 

7J>um 

imp] 
1&26me 

r.Tmg 

I .On* 



a) 



7D/U 
mot 

60 DQ 

CUnt 

M2p! 

ass** 

Attn? 
aso»« 

QLOlmj 
Mpl 



I pi nun pdh fc lipwr 



Tbul dims waxtun (kg) 

rtodnrt tompcniore (°q) 
AfomJakg ok votmsc CNiAnfa) 



1.0 
AS 

'so 



5.3 
1.5 
73 

in 

Stt 



J.I2 

u 

en 40 

100* 
en 20 



1.1 

75 
m. « 

(00 
ea.20 

tfOO 



reported a newiypo of rapidly djtfmEgntJng tablet wlfflgood 
texture uriftg mkTOcrytfillbjfi oeDuloiw wHh sm&]| paxtido 
«»* ftnd jjAmdcftl rogair grwmJw,. On the other hwu^ parents 
■wso ronjfmess when sonw wtiter-*MOfobla excipicni re* 
maloa in powder ftrm I* Eh* morrffc after it absorb* Baito- 
The rough toxtuio -was ovaWed «s man Unplumst in 

lm iniprovtmsnt of Ihc rough toctiire of L-HPC waa thu» At- 
tainted fiiym the viewpoint ofWBtftr Bbgorptbq propeitiu, 
to this study, we aitoted the smell particle aizes frnam r»rij. 
4* PPProxln^cJy 23 ^im) of L*HFC teciui« (bey biq 



wnoothcr ftfln largo ^rticks sizeB (mawi porddo itp- 
pr^BBteljr 40ftm), Tba* ore threa firwfcj ofL-HPC wife 
dmteent TOtfir abtorpiJon pnpertict ban* on dffttcnt hy>- 
drwcyprDpftxy group oonicot, 23 * TTjp w«tcr nbsorpdoii p^opetv 
titt of L-HPC tmrn evaluated by vfecosfty zDeaffuxeosexrt of 
L-HPC oufiponvlon, Tho viscosity decremec) tftiricedfy vfflb 
^EB^]ry*roxw*vw erop content, u shwn in Ptfi. 
h ft was tbougbt that L-HPC with hydro^yprepoxy gnxip 
oonteit lower Oaa L-HPC-32 might dMtctiso tho water 
fr^SZSV C ?' wlty 05 L '^- A. new smb of L-SPC 
(t-HPC-33), in 'frtiioh th* hydro xyproptwty group confoal a 
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;1 



tibte A, VotfrnUAmi DfUDT 





374% 


47.** 


6UH 








mm 


27Wnjfl 






204 J] 1Q8 


Soloing 


r^MNpobidttttDd ItfiliLA^profpyl o^M 




1SA(BS 










15,0 ng 










7 J mj 


|3.0tTTft 




Cttriaadd 




L5mg 










4Jmg 


9.0 








22.5/11 


. 


67,5 al 


Fttvor 




]JDg 






M&ftBBtiuflt ct&mtv 


















730,0 rafl 



T>N» 5. Operating QntdtCOfB fOf tn*ct»«! CftnUJg 
Tenl cttsgb uxrani (kg) 

ma tirtwnpwfluiB (*CJ <3 . 

PnduptfanfRrdlwtt (*C) to* 2$ 

9pr«y ate (p"mln) eo, 20 



3000 



& 1ft 

ijijfi trail 



U 34 



HPC m«t Bk Vaaotaj of Oh WWC Sospemlm 
□amp%ip|ii—ii<iiottaajarjfA). 

5.0— 6.9, was developed hi cooperation wftft SMjj-Eim 
Chemical Co*, L*d., tod ibe Bmptmam exhibited 

the lowest viscosity « shown in )Pig, 1. Tbe d*to demon- 
strated ihni Hie capably of water abeorpUon of L-HPC-33 de- 
creued a* compared -with other grades. 

% also evahi&ted the rou^h tnxtutt by sensory evaluation 
rod dlstnttgmkm id the mouth vmg tbo tabids with &c for- 
mulation* shown In Tabic I. The rtsufo /no ^jven to T^hfe 6. 
The llbtelff comprised of L-HP032 ad k-E3K>33 exhibited 
rapid disintegration is the month and those camexiitod of L- 
HPC-31 UK) L-HPC^O did sot dJsfotegraie bi Dm mmrih. 
The data ttanOBJtxate thai L-HPC-32 And W^h 
lower hydroxypttpoxy group content Hrt usefll] ftfi the binder 
«rta] ^Inifigrant ibr tablo(fi thai dJftEatftgxztn mpidty in the 
mouth. OnJy L-HPC33 had a ftmooflt textOTB, TTto otVrs did 
not result lit i proportional fatprovament oftbo mo^b ixxim 
with oV decrease in use vtoorfty of L*JHPC luiperaion be- 
eauae tha wntar ^bflotptian oopaclty S« too great contpned Id 
atttvo ^fleratiop. The data rtggttt thai a cfeernsa in Hw walsr 



abmpiiott properties of L-HPC kc^ a d«rai«& i& the conv 
bSped uDouat of wxtcr-TntoMrio oroioitnoi ooold Jmprovu 
ibo rough IfJtoa. 3uot on rte^se, with dio 

lowoftt Tuydiojopopcjiy group oootDAt "was Enporiar to tha 
others 1a tenni ofroughiiiny asd dLmnkgrfitio& In the mouffw 
The ofbots-of hydroxypropoxy ftcupcoojtontwLrHPCoa 
tha qualitta of tabtets rod rough texture of tha mpkJly dmn- 
tcn^itiDg tiiUeU eofitKinong BMerfD-coatDd midngmrvlas 
were Invt8tlp^ted»T^hT«fl 3d0oagin wrigWand Umra lno> 
ooaUr were pre^ad t rottry Ublet pjasi at eowpre*- 
9ion fbtee of ZSKN/on' und 30rpm oMt^rfoo ipocd, u 
shown hi Thbk IHh tcwilD Btragth, diajntegrattoji ttaiw Id 
tha itwiiOi» ai^Ttrt^^hwcMwere omhiatcd, oaghown Inlhhlc 
7. The tmrite itrtnith of tnfelets oomprlted 
BtmQnr Vs for of tablatti comprised of UHPC-3 1 . Tho dlsin- 
tagrttttan thno In tba mouth of tribletg comprised of L-HPC- 
33 wits shorter than dttt of tlblflt* oomprleed of 
Tho texture of Mhlats oimipriiBd aft-HPC-33 woe smodhai 
than that of tablets oocBptbod of IrHFC-31, Bssod on feme 
results, LpHPC-33 with tiho Iqrwcat hydnwypropoxy irtrtrp 
coniGnt is Ute, tnont nurtahk hinder and 4bfoteErant &t 
LPDT. 

Eflhct of XntaTfe*Coat»d Mkraa;nnq3a Contrnt n 
Qiwlhlei of X-Ft)T Vhitoos menniberi bsra rqxjrlcd Iht 
eScots of various axotpJeats; 'ptrttela e\zt of coated pallets, 
coating Jeyet, and pallet contort on drufffftoafle and cnubJng 
force in BtisirJnodrrolBtao IbnniilHtioiiS/*^ Beaten ct aA^ 
ImtastrgAtad (ho Influence of compfCfjiOQ ftrca, ftxeipjoata, 
pellet content, md cutting fonrtularion on Ur di«olvod 
pereentAgo fa» tba acid itaga and Ihe dixtntestAtioo time of 
rapidly dtBicto^ltbg ublet) oontalCTbg ealnio-ooMed pcl- 
lats. Thay concliidad that dftO <&M04vod pernentBga hi ths aoid 
stage bcreosed wifli (ha faacmsing content of erjlert^-ooatBd 
pottct*. L^hnttnn ^ al. iVi rcportod fbo effoats of cennpredsten 
on di&aolutioii behavUx 3n (ho buffer Brage eAer cfiid-rsjji- 
tacce let la oo tahteb ooqtgipjng OTtcqw?afrd pcUcbi 

In die develofonoot of LFDT, wd anted for sufficient tcn- 
dto EDTngrh not bo bo ibrngad during ejection from (he 
packsga, rapid diartitegration In (he month, sad diasdatiro 
behavior hi the tdd Bod buffer stages BtnAUx to that of our- 
rent Mo&opnsote copsulcd. We eet Ots dwlrablc tacfiUo 
rtrtngBi at not ]eaa dun SOtffett* and the dedrahlo dlBfnte- 
graticn Hinfi in the mouth at not mora then 3Qi. To achieve 
these gOaJs, it Baaainairy it> determine the fturiiabta co- 
teHc^ooted raicrogrwwle oootBfit hi LFDT. Thtao LFDT* 
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Tabti 0. Efl^ of WTdryxypropoxy Group Cociartta 



VbUmtocr (L-HPC-J3} MK(fc-HPW3> IIi«V{WIPWi) M^(L4ff<^ 



A 
Q 

c 

Man 
A 

a 

c 
0 
s 
p 

Mm 



0 
1 
0 
0 

0.17 

0 
D 
0 
0 
0 
1 



0 
0 
0 
< 

0 
0 

0,17 

, 2 
I 
% 
1 

a 

1.8 
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pnparvd by laryidg content of cmmlc-costed ml- 
crogrsnuta, «d shown ia table 4, The tensile lAtcgth, disk* 
tagratioa tiniB Hi the month, sod dlesofcujim fa tho aid rad 
buffet raga wcth evaluated,^ dhoro. in Tobte 8 aad Ffc 2, 

The trodje strength (tecrcuei) and tbc diuint^gmtiOT time 
in roowb was more (tpid with Cbc tocrwa fn to aiferfe* 
Mated rtkrognmufo content m LTOfc Tbc dtfa.domojwtnrte 
that ■ 47.4% content cntorfa*oatad nricrotfrrauies conferral 
tbs p r ed e ltf i Ul nBd drrinble ^VAlhlc* on LFDT. 

Tho di«Bn)ved peroenfcge hi die acid stage famrensed and 
the d{csofutSoa In the buffer stsgi aHfihijy ftottescod WJtfa the 
inensflw ia the «it©rio-oofli©d micxDgnsuik coolant ta tFDT. 
The cle«vftgo «od amsapi of tbo wrtoric l^ycr oocarTrsd wfih 
tha dsoreoK [n Tho cotmbfnDd amount of uuative gnmUet 
that p]«tyed' a rela in mitfrioniiig dtatfttg eampraalan. Since 
ethyl ficryJitD-cnethyt m Dfb&ciyla tc copolymer djflptreibn and 



fortes of Iha Q Ptof kNC va tcJ mitrigiftiiutss were enboioed 
with 4ts docicate in tbc (H«u»cr betwm (be «&terie<oit«d 
nkifOgTAQiiloSt tltd tbo GaltTfo-oDsted uilLiu^iiira3e9 delByod 
Aie dlBiate^ralicn of agglommtes derins Iho dlasalutiott test 
ia the buffer *f»ge with 6e isoreew b the eQtBdo-POBtBd mi- 
crngtannle content, Th» dlroflved petcantagt gf tajuopMc 
oAptutes la lb« acid «fegt> no more than 3% and flw £»- 
solution prDfUBrori&niopnzDle'aqs&la m the bufifo stage 
wre similar id tbo» of LFDT in wUeh 0x= content of (he 
eatDrivcfiatod mlerogr*milcji w m pi 37.5% «nd 47.4%, 
Ther^fbre 47.4% eastern af enteric-cotted mhvpctgiaim les tn 
LFDT idcctcd. 

Sn>«ti of CpmrBvcton Force ox QitiiBtftt of (iFDT 
LFDT vrith a 47.4 K enteric-cootcd nrierognmale eonifiot 
vere'pr«p«r«d by varying the compressor) Joree, TJio tenttlc 
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lb develop rapidly dbhitt^ttting toWets containing o» 
teric-c6»ttd miDrofitmiute*, metibda to inpnm of the rougjt 
tcxturo of the L-JiPC tued m a binder ftttd 0l9mt4£pMS tvere 
exsmlrad. The new grade L-HPC-33 Qiyfaxtypivpyi group 
cmUnm, 5,0—6.9%) has &o mngh tuduro due to dectewd 
water BteejptMn. eoitfd Htm b* waftd *s r binder 

and duintB^ml tn rapidly dialntegtuitoa tablets. 

TVi9 sotsrte-coated mtopmnlc com to L7DT aflectefl 
tensile strength, dJpfaitvgfAtfoti tftno- in the trtoothj And diB&o~ 
(niton behavior tn fhb odd and buffer stigrw. The desirable 
ntiwngwnulo eontenl or 47,5ft mm selected tn achieve the 
dennblo nuafitiza of LFDT. Comprtsaion force effe&ted ten- 
rfile strength end disurtegiMtiuii fime. to tto mouth, bet did not 
affect di&obitian behavior ra Iho add and buffer stages. The 
daft suggest tb*r the enieriocorted mkrogr&nulw were not 
*flbcted by tinpulam ft*w jtich w coenpraufon Sbrco wftb 
bc BpprDpriate cntorb-ccarcd micragzinule coaMn tn tH3T. 

AalaaWMiTtwttK AppvWm ts *» to B. firtmfe.imd Ms T. 
KnAlteia fbr tbttttviiltMita fogftnint ta eovrioptog ihtc totm/tiHbii. Ac- 
VMMfedgSKlMi ftUv jo to Ml X Mirtiod* mi Y Fy U»Wnt fa cp&> 
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were «mIi*Blo4 n sSicjwb %m TUble 9 and Fig» 3. Ttw tamfte 
strength Increased and dismtcgrBtion time in the mouth was 
ilcflvet ^H(h tSjB Inet^Bse in compression fbrco, Contpfe&BJon 
fbrc6 did not vffect ttut cfifltolved percn>tago In the mid rings 
and eflRMlutlon pro&le? Ed tbc bfttfsr stig* The data Buggost 
that the enterio-6Mvted miwcgittrrtilw have aufficjcntfl«x5bfl- 
ity of the mtsrte layer md t]ic inaotrvc gnmuIeB prevent an- 
hAiWemont of the coJhe»lw* fcrcft» oF tho onterifwioKtDd ron 
crDgm miles* 
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